+ T cells (middle) and to non-GC B cells (bottom). GCs are outlined with a plain line and the T cell zone with a dashed line. Arrows point to representative mTOR staining. All images are shown with a 20x magnification (scale bar: 100uM). Representative pSTAT3 staining in B6 and TC TAct, TFH and TN cells, and pSTAT3 MFI (middle) and frequency (right) in aged (h) and young (i) mice. j Frequency and number of + proliferating TAct, TFH and TN cells, rom 3 month-old B6 and TC mice. Mean + s. e. m. of N = 3 -8 mice per group compared with t tests. *P < 0.05, **P < 0.01, and ***P < 0.001. Supplementary Fig. 2 The addition of metformin does not enhance the effect of glycolysis inhibition on TFH cells from lupus-prone mice. Anti-dsDNA IgG positive lupus-prone mice from the indicated strains were treated with Metformin + 2DG for 8 weeks and compared to untreated agematched controls. Contemporaneous untreated B6 mice are shown as reference. + T cells for each of the lupus strain treated or not with 2DG. Mean + s. e. m. of N = 4 -18 mice per group compared with t tests. *P < 0.05, **P < 0.01, and ***P < 0.001. Statistical comparisons are within strains between treated and control mice. Supplementary Fig. 3 Representative gating strategy for splenic GC B cells and plasma cells used in Figure 3 . Supplementary Fig. 4 Effect of glycolysis inhibition on T cell responses to influenza virus. B6 and TC mice were infected with PR8 influenza virus. 2DG treatment was initiated two weeks before infection and maintained until termination at d 10 post infection. a Body weight loss. The graph shows means + s. e. m. of N = 5 per group. Comparisons were made between untreated B6 and TC mice, and between treated and control B6 mice by 2-way ANOVA. + pixels (left) and GL7 intensity in these areas (right), in 3-5 high power fields from 2 mice per group. h Absolute number of plasma cells. All cells were analyzed from spleens. Mean + s. e. m. of N = 4-11 mice per group (except g) compared with t tests. *P < 0.05, **P < 0.01, and ***P < 0.001. + T cells (f) and TFH cells (g). h MFI of Bcl6 in TFH cells. Serum levels of high affinity anti-NP4, low affinity anti-NP25 IgG1, and IgM NP-specific antibodies (i), and anti-dsDNA IgG (j). All cells were analyzed from spleens. Mean + s. e. m. of N = 5-8 mice per group compared with t tests. *P < 0.05, **P < 0.01, and ***P < 0.001. Supplementary Fig. 8 The differentiation of autoreactive TFH and Ag-specific TFH is driven by different metabolic programs. Results presented in this study support the following working model: The production of class-switched antibodies, either in response to TD-antigens or autoantigens requires glutamine and can be blocked with DON. In addition, spontaneous differentiation and expansion of TFH cells in lupus-prone mice depends on glucose metabolism. This process and the subsequent GC B cell expansion and autoantibody production can be blocked with 2DG. On the other hand, exogenous Ag or pathogen-driven TFH differentiation and expansion is glucoseindependent, and therefore not affected by 2DG. 
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